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Losungen

1

AxXxAL) AxX*xAl) + AT s X« AT=M- AL M+A s+ X2+ Al
Ax XxXxAl + (AT « X% ALy =M- AT+ M+A x X2 Al

AT « X« Al=M- AL+ M

AT « X =MxA- AL A+M «A

1y (AT)il*NIT*A

X = (A1) 1 xMsA- (AT)
X = (A1) '« (MsA+M «A- E)
X = (AT)y % (M+M) «A- E)

X = (A1) 1« (AL«AT «A- E)

Rermove["d obal ™ %" ]

vI[t_1:=(1, 2, -1} +a {2, 1, 1};
V2[t_1:=(-1, 1, 1}y +u {4, 5, -2};

V=Det [{{-1, 1, 1} -{1, 2, -1}, {2, 1, 1}, {4, 5, -2}}]
18
A=Norm[Cross[{2, 1, 1}, {4, 5, -2}1]

A/ 149

d= (V/A)

18
/149

d=(V/A) //N

1.47462
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3

Renove["d obal ™ %" ]
OA:{—l, 1, 1}, A= OA;
B[A, u ]1:=0A+a{2, 1, 1}y +u {4, 5 -2},
Q= {10, -10, 123;

a
V=Det [{{2, 1, 1}, {4, 5, -2}, Q-{-1, 1, 1}}]
-99
V/6

33

2
N[%
-16.5

b
d=V/Norm[Cross[{2, 1, 1}, {4, 5, -2}]1]
99

A/149

-d//N
8.1104

Cc

n=Cross[{2, 1, 1}, {4, 5, -2}]

{-7, 8, 6}

glt_1:=0Q+tn;

solv = Solve[&[A, u] ==g[t], {A, u, t}]//Flatten

1353 440 99
U->-=—=, t - 7}

{x- 149 149 149

L=g[t] /. solv

{ 797 698 2382 }
149 149°' 149
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N[%

{5. 34899, -4.68456, 15. 9866}

QA =Q+2(L-Q

{ 104 94 2976 }
149" 149’ 149

N[%

{0. 697987, 0.630872, 19. 9732}

ArcCos[(Q-A). (QL -A) / (Norm[Q- A] Norm[Ql - A]) ]

ArcCos[%]

N[%
0.879438

%/ Degr ee

50. 3881

Renmove["d obal ™ "]

OCA={-1, 1, 1}; A=0A

s1[x_, y_, z_]:
2[X_, Y_, z_]:
Q= {1, 2, 10};

(3x+5y-52-12 =0);
(-4x+5y+32+12=0);

solv4 = Sol ve[{&1l[X, Y, 2], ®2[X, V¥, 21}, {X, Yy, z}] //Flatten

24 8z 12 11z
{ J

X277 Y73 e

plu_l:=({X, Yy, z} /. solvd) /. z->u; p[ul

{ﬁ+8u £+11u u}

7 7' 3 35"
n=35(p[1l] -p[0])
{40, 11, 35}
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nl=(3, 5 -5}, n2={-4, 5, 3}
nn = Cross[nl, n2]

{40, 11, 35}

sol v4a = Sol ve[n. (OQ-p[ul) =0, {u}] // Flatten

4744

{u- 1773}

p[u] /. solv4a

{ 10472 1996 4744 }
1473 ' 1473 ' 1473

N[%

{7.1093, 1.35506, 3.22064}

5
Rermove["d obal ™ %" ]
a
Gl=(x+y+z=1);
G2=2x+3y+4z=1);
A3=(XxX+2y+3z=1);
Solve[{d 1, A2, A3}, {X,VY, z}]
{}
Keine Losung
b

Gl=(X+y+2z=1);
G2a=2x+3y+42z=2);
A3=XxX+2y+3z=1);

Solve[{d 1, d2a, 33}, {X,VY, 2}]

{({x-1+2z,y->-22}}

Losung mit Dim=1

Renmove["d obal ™ " ]

A= {{1, 2, 1}, {1, x, 2}, {-1, 2, -4}};
B={{1, 0, 3}, {2, 3, 1}, {1, 0, 1}};
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Det [A]

2-3X
Sol ve[Det [A] =0, {Xx}]

(x>2))
N[%]

{{X >0.666667} )

Det [B]

-6

A.B// Matri xForm

6 6 6
3+2X 3x 5+Xx
-1 6 -5

(3lnverse[A]l.B/. x ->1/3) // Matri xForm

55 90 -7
-15 -27 6
-22 -36 4

(3B.Inverse[A] /. x ->1/3) // Matri xForm

5 6 -4
7 21 8
9 18 6

(B. A.B. I nverse[A] /. x ->1) // Matri xForm
3 6 6

79 -79 -26
13 -10 -2
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(B. Transpose[B]. A. Transpose[A] /. X => 1) // Matri xForm

81 52 39
97 88 -40
37 24 17

(I nverse[Transpose[l nverse[B]. | nverse[A]]] /. x ->1) // Matri xForm

6 5 -1
6 3 6
6 6 -5

Renmove["d obal ™ "]

M= {{2, -2}, {-3, 1}};, OP0= {5, 8};

M// Matri xForm
2 -2
% 1)

MD[o_1 : = {{Cos[e], -Sin[el}, {Sin[e], Cos[el}};

MD[e] // Matri xForm

(OOS[w] -Sinfe] )
Sin[p] Cos[o]

Mzesant = I nverse[M]. MD[-12 Degree]. M Mzesant // Matri xForm

-3 (-4 Cos[12°] -+ Sin[12°]) +2 (-+ Cos[12°] + 3 Sin[12°])
-3 (-%+ Cos[12°]-2sin[12°]) +2 (-3 Cos[12°] + & Sin[12°])

Msesant // N// Matri xForm

1.34199 -0. 25989
( 0.675713 0.614302

OP1 = M OPO

{_61 _7}
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OP2 = MD[-12 Degree]. OP1

(-6C0s[12°] -7Sin[12°], -7Cos[12°] +6Sin[12°]}
N[%

{-7.32427, -5.59956}

OP3 = I nverse[M]. OP2

{% (7Cos[12°]-6Sin[12°]) +

—% (—6008[12"]—7Sin[12°])+% (7C0$[12°}—6$in[12°})}

6Cos[12°]+7Sin[12°]),

N

N[
(4. 63085, 8.29298)

MZesant.OP0 // N

{4. 63085, 8.29298}

8
Renmove["d obal ™ "]
pl={1, 1, 0}; p2=4{1, 0, 1}; p3={0, 1, 2}; s=(pl+p2+p3)/3
2 2
{3 3 1}
N[
{0. 666667, 0.666667, 1.}
a

n=Cross[p2-pl, p3-pl]

{-2, -1, -1}

v =n/Norm[n]

~N[%

{0. 816497, 0.408248, 0.408248}
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b
git_l:=s +tn; g[t]
2 2
{§—2t, 36 1-t}
solv8 = Sol ve[g[t][[3]] =15, {t}] //Flatten
{t - -14}
P4 =g[t] /. solv8
86 44
{7 319
N[%
{28. 6667, 14.6667, 15.}
C
M= {v, p2-pl, p3-pl} // Transpose;
M// Matri xForm
/% 0 -1
1
% 10
1
% 1 2
N[% // Matri xForm
-0.816497 O. -1.
-0.408248 -1. O.
-0.408248 1. 2.
d
M (pl+2 (p2-pl) +2 (p3-pl))
2 1 1
-6 =, 1+ =, 11+ —
EREIESE SR S
N[%
{-5.1835, 1.40825, 11.4082}
e

Nor m[Cr oss [p2 - p1, p3-pl]]/2
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N[%

1.22474

Nor m[Cross[2p2 -pl, 3p3-pl]]1/2

/165
2

N[%

6.42262



